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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

• If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)S Responsive to communication(s) filed on 27 June 2003 . 
2a)D This action is FINAL. 2b)M This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) I3 Claim(s) 1^5 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) [3 Claim(s) 1J5 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) 13 The drawing(s) filed on 27 June 2003 is/are: a)M accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

J \2)M Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (0. 
a)SAII b)D Some * c)D None of: 

1 Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No: . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) |3 Notice of References Cited (PTO-892) 4) □ Interview Summary (PTCM13) 

2) □ Notice of Drafts person's Patent Drawing Review (PTO-948) Paper No(s)/rv1ail Date. . 

3) M Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) □ Notice of Informal Patent Application (PTO-1 52) 

Paper No(s)/Mail Date 6/27/03 . 6) □ Other: . 
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Art Unit: 1756 

Detailed Action 

The disclosure is objected to because of the foUowinginformalities : at the 
beginning of the specification a statement is required that this application is a 
Divisional of U.S. Patent Application Serial No. 10/212,113, which is now 
abandoned. Page 13, line 12, the number is missing after Example. 

Appropriate correction is required. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Angelopoulos et al. (6,653,027) in view of Ikuta (pS 200^0 
(6,635,562), 

The claimed invention is directed to a metbod; of mariufactu 
maskMank^ 
Mm thereon, said 
Ifte si$^ 
least l;ppm ^ 
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And wherein the phase shift film is a metal silicide oxide, metal silicide 
nitride or metal silicide oxynitride on the substrate and surface treating the phase 
shift film with ozone water haying at least 1 ppm :of bzbriei; dissolved therein. 

And wherein the metal is molybdenum. 

The applicant also states that one important feature for these phase shift 
masks and phase shift mask blanks is resistance to acids, for example, chemical 
liquids such as sulfuric acid and ! aqueous p ersulfuric a(^d (mixture of sulfuric acid 
and aqueous 
the maskim 

power used in removal of chromium film. 

raise a problem that the cleaning or chromium etching step results in deviations of 
phase ; difference and transmittance ;frbm; the preset values: 



j^gefcpb^ 
mask blank for use in hthography com^ 
thihlayer of ipha^ 



oxygen on said phase: shifting layer; wherein said blank is capable of producing a 



phbtbniagk^ 



Q!D01!% ^taiselgcte 
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Mjgefcp^ 
sl^iphpto^ 

with an optically translucent film made of metal, silicon, nitrogen or metal, silicon, 
nitrogen j and oxygen ; A wide range of optical transmission (0. 00 1% up to 20% at 
193 nm) is obtained by this process. A post deposition process is implemented to 

irradiation 
the sputter t^g 

And further (col. 2, lines 5-11) that when the phase shift mask or phase shift 
mask Wank ^ 

atmosphere which i contains oxygen at more : than ; 10 sup t3 tprr p artial pressure- a 
film structure can be produced that is stable against photon irradiation and 
chemical treatments for ! photomask f^iicaLtipn: 

The teachings of Angelopoulos et al differ from those of the applicant in that 
the applicant teaches surface treating the phase shift film with ozone water having 

Iktita teac^ 

bringing a surface of a semiconductor film formed on a substrate into contact with 

o£pn<e-cc^ 

predet^inined 

p*p<ce£si^ 
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jm&rein^ 




Ikuta also teaches by oxidizing the surface of the polysilicon film 2, a surface' 
oxidized layer 3 with a thickness of about 1 to 5 nm is formed (FIG. 1(b)). In the 
formation of the surface-oxidized layer, water in which ozone is dissolved (ozone 
water)^ 
Iayer;3ha\tin 

substrate without damaging the polysilicon film 2. Moreover, the oxidation with 
ozone 

washing effect as well, it is possible to remove dirt such as microp articles on the 
surface of the; ^ 

Andreas teaches (colj 6; iline 66 to; col- 7, line 15) in ; a method for treating aii 
aluminum surface, that oxidants may also be added to the cleaning solution or 
applied: to t^ 

cleaning steps. Preferably; ithe;0^dant(s) is apphed to the polished; wafet directly 
pdlishiiig 

solution maintain the passivative environment which protectsithe igkpo 

the oxidants create and preserve a thin, continuous layer of hydrated aluminum 
o&deiiaitiffi^ 
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solution 

the like, or mixtures thereof. Preferably, ozone is used as the oxidant. A DI water 
solution containing about 1 to about 20 ppm ozone, preferably about 10 ppm, may 
be employed on the polisher during a final j ^o£u|pE^ | £|yK|L[3iEH istli@ic>! I ! lil^iaiS^! illiiii^ifc ! 1 ^(lll 
seconds; 

It would have been obvious to one having ordinary skill in the art to take the 
teachings of Angelopoulos et al and combme them with the teachings of Ikuta and 
Andreas in order to make the claimed invention because all the references teach the 
protection benefits of forming an oxide layer on a surface that is to be exposed to a 
manufacturing environment, Angelopoulos teach the mask materials and the 
benefits of oxygen treatment of the surface of the substrate, Ikuta teach the method 
of oxidizing the surface of a poly silicon film with an aqueous ozone solution, and 
Andreas teachs the aqueous ozone solution concentrations as recited in the claimed 
invention. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from 
the Examiner should be directed to Stephen Rosasco whose telephone number is 
(571) 272-1389. The Examiner can normally be reached Monday-Friday, from 8:00 
AM to 4^30 PM. The Examiner's supervisor, Mark Huff, can be reached on (571) 
272-1385. The fax phone number for the organization where this application or 
proceeding is assigned is (703) 872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http7/pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




S. Rosasco 
Primary Examiner 
Art Unit 1756 



S.Rosasco 
04/27/05 



